Signalling via the receptor Notch, delivered by the ligands Delta and Serrate, plays a key role in many cell fate decisions in both Drosophila and vertebrate development (for review see Artavanis-Tsakonas, S., Matsuno, K. and Fortini, M.E., 1995 , N. , Eguchi, G. and Tachi, C., 1996. Isolation of a novel chick homolog of Serrate and its coexpression with Notch-1 in chick development. Int. J. Dev. Biol. 40, 1089-96; Laufer, E., Dahn, R., Orozco, O.E., Yeo, C.Y., Pisenti, J., Henrique, D., Abbott, U., Fallon, J.F. and Tabin, C., 1997. Expression of Radical fringe in limb-bud ectoderm regulates apical ectodermal ridge formation. Nature 386, 366-373; Rodriguez-Esteban, C., Schwabe, J.W., De La Pena, J., Foys, B., Eshelman, B. and IzpisuaBelmonte, J.C., 1997. Radical fringe positions the apical ectodermal ridge at the dorsoventral boundary of the vertebrate limb. Nature 386, 360-366) were shown to be expressed in early chick limb mesenchyme and apical ridge. However, later expression patterns of these genes and of Delta 1 (Henrique, D., Adam, J., Myat, A., Chitnis, A., Lewis, J. and Ish-Horowicz, D., 1995 . Expression of a Delta homologue in prospective neurons in the chick. Nature 375, 787-790) in vertebrate limbs have not been documented. We have used whole mount in-situ hybridization to document expression patterns of Notch1, Serrate1, Serrate2 and Delta1 within the mesenchyme of the developing chick limb up to stage 31 of development. We show these genes are expressed, in different combinations, in the vasculature, the musculature and the tissues of the handplate.
Introduction

Expression in vasculature
From stage 24, Notch1 transcripts are visible in wholemounts both in the hand plate (as discussed below) and in a mesenchymal streak in a proximal central region of the limb bud (Fig. 1C) . Serrate2 transcripts are observed in a similar mesenchymal streak in the proximal central region of the Mechanisms of Development 77 (1998) 197-200 0925-4773/98/$ -see front matter © 1998 Elsevier Science Ireland Ltd. All rights reserved PII S0925-4773(98)00138-5 limb (Fig. 1E ). These proximal streaks of expression are seen up to at least stage 27 and correspond to the major artery supplying the limb (Fig. 1D,F) , as revealed by wholemounts and limb sections following injection of DiI (Fig.  1A) or Indian ink (Fig. 1B) into the blood stream. We also see Serrate1 expression in the developing limb vasculature, in agreement with Myat et al. (1996) .
Myogenesis
From stage 26, transcripts of Serrate2 and Delta1 are observed in dorsal and ventral streams in the proximal and central parts of the limb bud, in a pattern very similar to that of the muscle marker MyoD ( Fig. 2A,E,I ). The sections at this stage (Fig. 2G , H, K, L) confirm the correspondence with MyoD and show that Delta1 is not expressed in every cell of the domain, but in a scattered subset of cells within it, in a salt-and-pepper pattern (Fig. 2H) . At stage 31, Serrate2 and MyoD are still both strongly expressed in differentiating muscle blocks (Fig. 2B ,C,D,J) but Delta1 expression has become very faint (Fig. 2F ). This suggests that Delta1 and Serrate2 are both expressed in early (migrating) myoblasts, but only Serrate2 persists in the maturing muscle.
Handplate expression
At stage 27, Notch1 and Serrate1 are both expressed in the handplate. Expression becomes increasingly restricted, such that Notch1 is expressed around the digits and Serrate1 is expressed interdigitally by stage 31. These expression patterns appear complementary (compare Fig. 3C ,F, see asterisks). This is reminiscent of patterns of expression of Notch and its ligand in Drosophila wing vein formation (Huppert et al., 1997) .
Methods
Chick embryos were staged according to Hamburger and Hamilton (1951) . Wholemount in situ hybridization was performed according to Nieto et al. (1996) . In order to investigate mesenchymal rather than apical ridge expression of Notch1 and Serrate2, the concentration of Proteinase K treatment used was 20 mg/ml. Following wholemount in-situ hybridization, specimens were then either viewed as wholemounts or embedded in OCT and cryosectioned. In some cases (Fig. 2H ) in situ hybridization was performed after cryosectioning, as in Myat et al. (1996) . For information on the Notch1 and Serrate1 probes see Myat et al. (1996) ; for Delta1 probe see Henrique et al. (1995) ; for the Serrate2 probe see Laufer et al. (1997) . DiI, a fluorescent compound (3 mg/ml in dimethylformamide), or Indian Ink (0.2 ml in 0.8 ml PBS) was injected into the vitelline vein using a picospritzer (General Valve, USA).
